Few studies of psychopathology in patients with cognitive problems and refractory epilepsy (RE) have been performed. We aimed to assess depression, anxiety, and their determining factors in Bulgarian patients with RE and cognitive problems.
Introduction
Depression and anxiety are common co-morbid disorders in patients with refractory epilepsy (RE). Depressive co-morbidity in these people is 5 to 10 times more prevalent (19-68%) than that in the general population but is nevertheless often neglected and underdiagnosed in practice [1] [2] [3] [4] [5] [6] [7] [8] [9] . Various factors have been described to correlate with depression: heredity, advanced age, age of epilepsy onset, joint neurotransmitter dysfunction in epilepsy and depression, frontal lobe dysfunction, hippocampal sclerosis, limbic seizure origin, complex partial seizures, uncontrolled seizures, greater epilepsy duration, antiepileptic treatment, social factors (employment, social support, stigma, education) [3, 6, [10] [11] [12] [13] [14] [15] [16] [17] .
A sizeable amount of researchers support the finding of high prevalence of anxiety in patients with RE (15-52.3%) [4, [17] [18] [19] . Some investigators suggest hippocampal sclerosis, seizure type (partial seizures with secondary generalization and secondarily generalized seizures), female gender, lower educational level, unemployment, adverse events from treatment, and
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younger age [4, [20] [21] [22] [23] [24] to be associated with anxiety, while others support the statement that anxiety is not typical of RE [2] .
Although epilepsy is particularly common and usually difficult to manage among people with intellectual disability, few studies of patients with cognitive problems and RE have been performed. Surprisingly conclusions about the likelihood of comorbid psychopathology in these patients are contradictory. Some investigators have affirmed an increased risk of developing depression [25] , while others have found a decreased likelihood of depression and anxiety [26, 27] . Therefore it remains unclear whether some factors are associated with psychopathology in patients with epilepsy and intellectual disability. Having in mind the usual difficulties in epileptic seizures control and the greater social limitations associated with intellectual disability, we hypothesized that some epilepsy-specific factors, degree of cognitive impairment, and social sequelae might contribute to depression and anxiety in this population.
No study of psychiatric disorders and their determinants in patients with RE and cognitive problems has been performed in Bulgaria.
Purpose of the study
Assessment of depression, anxiety, and their determining factors in Bulgarian patients with cognitive problems and refractory epilepsy.
Patients and methods
The study was performed with the participation of a representative extract of 246 patients with epilepsy who attended the Clinic of Neurology at the University Hospital in Plovdiv, Bulgaria for a regular examination or in cases of unsatisfactory seizure control or adverse events from treatment.
All study procedures were performed after the approval of the Local Ethics Commission at the University of Medicine, Plovdiv. Every patient was introduced to the study design and an informed consent form was signed by the patient himself or his guardian/caregiver before participation in the study procedures.
The study included 64 patients with RE and cognitive problems who fulfilled the inclusion criteria. We accepted epilepsy as refractory in cases in which adequate seizure control with at least 2 potentially effective antiepileptic drugs prescribed as mono-or poly-therapy in maximal tolerated doses had not been achieved. We used the following inclusion criteria: a signed informed consent form; age between 18 and 65 years; a diagnosis of RE; cognitive impairment based on Evaluation rapide des fonctions cognitives /ERFC/ [28] with a score < 47 in patients up to 60 years of age and primary education or < 46 in patients between 60 and 65 years of age and less than a primary education or illiteracy; lack of progressive somatic or neurological disease; lack of a simple or complex partial seizure in the last 4 hours; and lack of generalized tonic-clonic seizures in the last 24 hours. ERFC comprises 12 subscales orientation in time and space, attention and memory, calculation, reasoning and conclusions, understanding, naming, repetition, written commands execution, naming, praxis, visual decoding, writing. The maximum score is 50 [28] . We accepted mild cognitive impairment in case with an ERFC score 36-46/47, moderate in cases with a score of 17-35, severe in cases with a score of less than 17.
We investigated the correlations between depression, anxiety and demographics (age and gender), degree of cognitive impairment, clinical findings (seizure frequency and severity, seizure type, type of epilepsy, etiology of epilepsy, focal neurological deficit, and prescribed treatment), stigmatization, and social status (marital status, education, and occupation). The data were collected by a trained health professional by means of a purposeful interview and examination of the patients' medical documentation.
With the help of their caregivers 56 patients with mild to moderate intellectual disability completed the Glasgow Depression Scale for people with a Learning Disability (GDS-LD) [29] , Glasgow Anxiety Scale for people with Intellectual Disability (GAS-ID) [30] , and the stigma scale [31] . GDS-LD comprises 20 questions with a three-point format of responses (symbols included) -"never/no" (0), "sometimes" (1), and "a lot/always" (2) . A total score of 13 is the cut-off point for detecting depression [29] . GAS-ID includes 27 questions with a 3-point format of responses -"never", "sometimes", and "always". The total score cut-off point for anxiety detection is also 13 [30] . The stigma scale for people with intellectual disability is a ten-item self-report instrument which uses an easy-to-understand format with a large font and accompanying photographs illustrating the statements. The `yes/no' format is readily understood. Participants with moderate intellectual disability sometimes require additional support [31] . A good reliability and high internal consistency has been proven for all of these scales [29] [30] [31] .
The Liverpool Seizure Severity Scale (LSSS) [32] was fulfilled by 49 participants who had had a seizure in the previous month. In cases with severe cognitive impairment caregivers fulfilled the LSSS and the carer supplement of GDS-LD (GDS-CD) [29] . Data were processed using STATA Version 10 (Stata Corp., College Station, TX, U.S.A.) and SPSS (Statistical Package for the Social Sciences), version 14.0 (SPSS Inc., Chicago, IL, U.S.A.). Results for quantitative variables are expressed as mean ± SE (standard error) and results for qualitative variables as percentages. The indices of depression and anxiety were the principal outcomes. The association of depression and anxiety with demographics, degree of cognitive impairment, stigmatization, clinical and social findings was tested by means of  2 -Test and F -Test. Pearson's correlation coefficient (r) was used to determine correlations between the above mentioned characteristics. The complex influence of the significant clinical findings was determined by means of multivariate regression analysis. The level of significance was set at P < 0.05.
Results
Thirty-two (50%) of participants in our study were men; the remaining 32 participants were women. Their mean age was 44.88 ± 1.84 years. The mean duration of epilepsy was 31.78 ± 1.60 years. All patients lived with their families. The clinical findings, degree of cognitive impairment, stigma, and social characteristics of the participants with RE are shown in Table 1 . All study participants had been declared disabled, only 2 (3.13%) were occupied, 7 (10.94%) had retired on a pension.
Depression
According to the results from GDS-LD/GDS-CD we found depression in 26 (40.63%) of study participants. 19 (29.69%) of patients had both depression and anxiety.
There was no association of depression with age P > 0.05 (F = 0.44), degree of cognitive impairment P > 0.05 (2 = 1.24), duration of epilepsy P > 0.05 (F = 0.59), epilepsy type P > 0.05 (2 = 0.66), etiology P > 0.05 (2 = 0.26), mono-/polytherapy P > 0.05 (2 = 0.016), seizure frequency P > 0.05 (2 = 2.01), marital status P > 0.05 (2 = 5.14), work occupation P > 0.05 (2 = 1.51), and focal neurological deficit.
Depression correlated with gender P < 0.01 (2 = 6.48). Women had depression much more frequently (69.2%) than men (30.8%) P < 0.01 (r = 0.32).
Depression was also associated with seizure type P < 0.05 (2 = 7.68). Patients with polymorphic seizure were more likely to have depression (61.5%) than those with generalized tonic-clonic seizures (19.2%), partial seizures with secondary generalization (15.4%), or complex partial seizures (3.8%) - Table 2 . We proved that depression correlated with seizure severity P < 0.05 (2 = 9.04). Most of the patients with depression (72%) had severe seizures according to LSSS results P < 0.01 (r = 0.36) - Table 3 . Depression correlated with stigma P < 0.01 (2 = 12.57). All of the patients with depression were stigmatized, most often -severely (78.6%) P < 0.001 (r = 0.45) - Table 5 Seizure severity, gender, stigma, and educational level proved out to be predictors of depression on multivariate regression analysis P < 0.001 (F = 12.08). They explained 50% of its variance. 
Anxiety
According to the results from GAS-ID we found anxiety in 40 (71.43%) of study participants.
There was no association of anxiety with gender P > 0.05 (2 = 2.89), age P > 0.05 (F = 0.50), degree of cognitive impairment P > 0.05 (2 = 1.49), duration of epilepsy P > 0.05 (F = 0), seizure type P > 0.05 (2 = 2.61), epilepsy type P > 0.05 (2 = 0.87), etiology P > 0.05 (2 = 0.88), mono-/ polytherapy P > 0.05 (2 = 0.80), seizure frequency P > 0.05 (2 = 2.82), marital status P > 0.05 (2 = 2.32), educational level P > 0.05 (2 = 4.83), and work occupation P > 0.05 (2 = 5.27).
We proved that anxiety correlated with seizure severity P < 0.05 (2 = 8.65). Of the patients with anxiety 57.9% had severe seizures according to LSSS results P < 0.05 (r = 0.31) - Table 6 . We found a correlation of anxiety with focal neurological deficit as well P < 0.05 (2 = 5.91). Of the patients with anxiety 45% had focal neurological deficit, while of those without anxiety -only 12.5% (P < 0.05; r = 0.31).
Anxiety correlated with stigma P < 0.05 (2 = 7.01). Of the patients with anxiety 92.5% were stigmatized, most often with moderate (35%) and severe (32.5%) stigma P < 0.001 (r = 0.35) - Table 7 .
We discovered a correlation of anxiety with depression as well P < 0.05 (2 = 5.31). Most patients with anxiety (87.5%) had depression, while of those without anxiety -only 12.5% P < 0.05 (r = 0.31).
Seizure severity and focal neurological deficit were the only predictors of anxiety on multivariate regression analysis P < 0.001 (F = 6.35). They explained 20% of its variance. 
Discussion
With the purpose of adequate therapeutic approach and quality of life improvement there is substantial need for detailed studies of psychopathology and its predictors in patients with refractory epilepsy and intellectual disability.
We found depression in 26 (40.63%) and anxiety in 40 (71.43%) of our study participants. A possible explanation for the higher prevalence of depression and anxiety in our patients is that epilepsy is drug-resistant. There is no consensus in literature about the risk for developing depression and anxiety in patients with epilepsy and intellectual disability. Espie et al. have found possible psychiatric disorder in one third of 250 patients with epilepsy and intellectual disability, particularly affective/neurotic disorder, twice the comparison rates for intellectual disability alone [33] . Turky et al. have found a more than seven times increased risk for developing psychiatric disorders (particularly depression and unspecified disorders of presumed organic origin, including dementia) in these patients over a 1-year period compared to those with intellectual disability only [25] . In contrast to these results Arshad et al. have discovered that the presence of epilepsy is not associated with an increased likelihood of co-morbid psychopathology, moreover personality and anxiety disorders are significantly lower in adults with intellectual disability and epilepsy. The investigators suggest the mood-stabilizing and other psychotropic effects of antiepileptic drugs and diagnostic overshadowing as a possible explanation of these findings [26] . Hermans et al. have also confirmed a negative association of increased depressive symptoms with epilepsy in patients with intellectual disability; they have found no significant association of anxiety disorders [27] .
We discovered that female gender, polymorphic seizures, severe seizures, secondary and elementary (8-th grade) education, and stigma were associated with an increased likelihood of depression. Seizure severity, gender, stigma, and educational level proved out to be predictors of depression on multivariate regression analysis P < 0.001 (F = 12.08). Severe seizures, focal neurological deficit, stigma, and depression were associated with an increased likelihood of anxiety. Seizure severity and focal neurological deficit were the only predictors of anxiety on multivariate regression analysis P < 0.001 (F = 6.35). Few studies have investigated the possible predictors of depression and anxiety in patients with epilepsy and cognitive problems. In contrast to our results previous studies have not confirmed an association of seizure type with depression [34] . Espie et al. suggested certain seizure phenomena (greater seizure severity, more seizures in the past month, lesser tendency to lose consciousness) as particular risk factors for psychiatric disorders which supports partially our results [33] .
Limitations
The first limitation might be the relatively small number of participants in the study which could be explained with the difficulties regarding the cooperation of patients with cognitive problems and their caregivers. The participation of no other patients but only those having access to the University Clinic of Neurology, who usually attended it for a regular examination or in cases of unsatisfactory seizure control or adverse events from treatment, is also a limitation. These limitations do not devaluate the results from the first study of depression and anxiety in patients with epilepsy and cognitive problems. Further investigations of patients, having all sorts of demographic, clinical and social characteristics, are needed.
In conclusion, we have verified that depression and anxiety are frequent in people with epilepsy and cognitive problems and correlate with clinical, demographic, and social characteristics. These findings confirm the necessity of a multidisciplinary approach to these patients with the objective of timely coping of seizures, psychiatric problems, and overcoming the negative impact of stigma.
